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KCNQ3 gene

potassium voltage-gated channel subfamily Q member 3

Normal Function

The KCNQ3 gene belongs to a large family of genes that provide instructions for
making potassium channels. These channels, which transport positively charged atoms
(ions) of potassium into and out of cells, play a key role in a cell's ability to generate and
transmit electrical signals.

The specific function of a potassium channel depends on its protein components and its
location in the body. Channels made with the KCNQ3 protein are active in nerve cells
(neurons) in the brain, where they transport potassium ions out of cells. These channels
transmit a particular type of electrical signal called the M-current, which prevents the
neuron from continuing to send signals to other neurons. The M-current ensures that
the neuron is not constantly active, or excitable.

Potassium channels are made up of several protein components (subunits). Each
channel contains four alpha subunits that form the hole (pore) through which potassium
ions move. Four alpha subunits from the KCNQ3 gene can form a channel. However,
the KCNQ3 alpha subunits can also interact with alpha subunits from the KCNQ2 gene
to form a functional potassium channel, and these channels transmit a much stronger
M-current.

Health Conditions Related to Genetic Changes

benign familial neonatal seizures

A mutation in the KCNQ3 gene has been identified in some people with benign
familial neonatal seizures (BFNS), a condition characterized by recurrent seizures

in newborn babies. The seizures begin around day 3 of life and usually go away
within 1 to 4 months. At least three mutations have been identified in people with

this condition, and these mutations change single protein building blocks (amino
acids) in the KCNQ3 protein. As a result of these mutations, the M-current is reduced.
Researchers believe that a reduction of the current by 25 percent is enough to cause
BFNS. A reduced M-current leads to excessive excitability of neurons, which is
known to cause seizures. It is unclear why the seizures stop around the age of 4
months. It has been suggested that potassium channels formed from the KCNQ2 and
KCNQ3 proteins play a major role in preventing excessive excitability of neurons in
newborns, but other mechanisms develop during infancy.



Chromosomal Location

Cytogenetic Location: 8qg24.22, which is the long (q) arm of chromosome 8 at position
24.22

Molecular Location: base pairs 132,120,858 to 132,480,757 on chromosome 8 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)
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Other Names for This Gene

«  BFNC2

- EBN2

«  KCNQ3_HUMAN
. KV7.3

*  potassium channel subunit alpha KvLQT3

*  potassium channel, voltage gated KQT-like subfamily Q, member 3
*  potassium channel, voltage-gated, subfamily Q, member 3

*  potassium voltage-gated channel subfamily KQT member 3

*  potassium voltage-gated channel, KQT-like subfamily, member 3

» voltage-gated potassium channel subunit Kv7.3

Additional Information & Resources
Educational Resources

*  Biochemistry (5th Edition, 2002): Action Potentials are Mediated by Transient
Changes in Na+ and K+ Permeability
https://www.ncbi.nlm.nih.gov/books/NBK22509/#A1816
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https://www.ncbi.nlm.nih.gov/gene/3786
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK22509/#A1816

GeneReviews

« KCNQ2-Related Disorders
https://www.ncbi.nlm.nih.gov/books/NBK32534

« KCNQ3-Related Disorders
https://www.ncbi.nlm.nih.gov/books/NBK201978

Scientific Articles on PubMed

e PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ3%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+0OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1800+days%22%5Bdp%5D

OMIM

. POTASSIUM CHANNEL, VOLTAGE-GATED, KQT-LIKE SUBFAMILY, MEMBER 3
http://omim.org/entry/602232

Research Resources

» Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_KCNQ3.html

 ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=KCNQ3%5Bgene%5D

¢ HGNC Gene Family: Potassium voltage-gated channels
http://www.genenames.org/cgi-bin/genefamilies/set/274

»  HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?g=data/
hgnc_data.php&hgnc_id=6297

* NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/3786

* UniProt
http://www.uniprot.org/uniprot/O43525

Sources for This Summary

. Chung HJ, Jan YN, Jan LY. Polarized axonal surface expression of neuronal KCNQ channels is
mediated by multiple signals in the KCNQ2 and KCNQ3 C-terminal domains. Proc Natl Acad Sci U
S A. 2006 Jun 6;103(23):8870-5. Epub 2006 May 30.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/16735477
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1472242/

. OMIM: POTASSIUM CHANNEL, VOLTAGE-GATED, KQT-LIKE SUBFAMILY, MEMBER 3
http://omim.org/entry/602232

page 3


https://www.ncbi.nlm.nih.gov/books/NBK32534
https://www.ncbi.nlm.nih.gov/books/NBK201978
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ3%5BTIAB%5D%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
http://omim.org/entry/602232
http://atlasgeneticsoncology.org/Genes/GC_KCNQ3.html
https://www.ncbi.nlm.nih.gov/clinvar?term=KCNQ3%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/274
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=6297
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=6297
https://www.ncbi.nlm.nih.gov/gene/3786
http://www.uniprot.org/uniprot/O43525
https://www.ncbi.nlm.nih.gov/pubmed/16735477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1472242/
http://omim.org/entry/602232

. Rogawski MA. KCNQ2/KCNQ3 K+ channels and the molecular pathogenesis of epilepsy:
implications for therapy. Trends Neurosci. 2000 Sep;23(9):393-8. Review.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/10941184

. Schroeder BC, Kubisch C, Stein V, Jentsch TJ. Moderate loss of function of cyclic-AMP-modulated
KCNQ2/KCNQ3 K+ channels causes epilepsy. Nature. 1998 Dec 17;396(6712):687-90.
Citation on PubMed: https://www.nchi.nim.nih.gov/pubmed/9872318

. Singh NA, Westenskow P, Charlier C, Pappas C, Leslie J, Dillon J, Anderson VE, Sanguinetti MC,
Leppert MF; BENC Physician Consortium. KCNQ2 and KCNQ3 potassium channel genes in benign
familial neonatal convulsions: expansion of the functional and mutation spectrum. Brain. 2003 Dec;
126(Pt 12):2726-37. Epub 2003 Oct 8.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/14534157

. Soldovieri MV, Miceli F, Bellini G, Coppola G, Pascotto A, Taglialatela M. Correlating the clinical
and genetic features of benign familial neonatal seizures (BFNS) with the functional consequences
of underlying mutations. Channels (Austin). 2007 Jul-Aug;1(4):228-33. Epub 2007 Aug 2.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/18698150

. Wang HS, Pan Z, Shi W, Brown BS, Wymore RS, Cohen IS, Dixon JE, McKinnon D. KCNQ2 and
KCNQ3 potassium channel subunits: molecular correlates of the M-channel. Science. 1998 Dec 4;
282(5395):1890-3.

Citation on PubMed: https://www.nchi.nim.nih.gov/pubmed/9836639

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/KCNQ3

Reviewed: May 2011
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine

National Institutes of Health

Department of Health & Human Services

page 4


https://www.ncbi.nlm.nih.gov/pubmed/10941184
https://www.ncbi.nlm.nih.gov/pubmed/9872318
https://www.ncbi.nlm.nih.gov/pubmed/14534157
https://www.ncbi.nlm.nih.gov/pubmed/18698150
https://www.ncbi.nlm.nih.gov/pubmed/9836639
https://ghr.nlm.nih.gov/gene/KCNQ3

